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of July were the absence of well-developed cycloliic st,orlils 
in the United States and the general l,revalence of lligll 
ometric pressure with variable winds and clear, hot weather 
over the interior of the country; the special hot winds of the 
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droUght and attellded by ~lllllerO118 forest and prairie fires in 
J ~ l g  and the succeeding nionths; the general absence of tor- 
nadoes ; the severe thunderstorms ; the remarkably high max- 
~l,luIll tel,il)eratLlres ; the heavy rains of the sollth Atlantic 
and east Gulf States and the very low percelltage of sunshine 
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INTRODUCTION. 

The REVIEW for July, 1894, is based on reports from ’ Life-Saving stations ; 63 reports froni navigators on the Great 
3,299 stations occupied by regular and voluntary observers. Lakes ; monthly reports from local services established in all 
These reports are classified as follows : 148 reports from States and Territories ; and international simultaneous obaer- 
Weather Bureau stations ; 41 reports froni U. S. Army post i vations. Trustworthy newspaper extracts and special reports 
surgeons; 2,245 monthly reports from State weather ser- I have also been used. 
vice and voluntary observers ; 34 reports from Canadian The WEATHER REVIEW for this month has been prepared 
stations; 223 reports through the Southern Pacific Railway ‘ under the general editorial siipervision of Prof. Cleveland 

the Hydrographic Office, Navy Department, and “New York I of Records and Meteorological Data, in charge of Mr. A. J. 
Herald Weather Service ;” niontlily reports froni 33 D. S. Heury, acting chief of that division. 

Company; 509 marine reports through the co-operation of :  I Abbe. The statistical tables are furnished by the Division 

ATMOSPHERIC PRESSURE. 
[Itj iiwhes mid Airiiilredtlr. 3 

The distribution of mean atniospheric pressure reduced to 
sea level, as shown by niercurial barometers not reduced to 
standard gravity and a8 determined from observations taken 
daily a t  8 a. m. and 8 p. 111. (seventy-fifth meridian t h e ) ,  
during July, 1894, is shown by isohars on Chart 11. That 
portion of the reduction to standard gravity that depnds 
on latitude is shown by the numbers printed on the right- 
hand border. This Chart also gives the so-called resultant 
wind directions for this month, based on the data given in 
Table IX of this REVIEW. 

During the current month of July the mean pressures n t  sea 
level have been high, 30.10, oft‘ the coast of the south At- 
lantic States and highest off the north Pacific coast, 30.13, 
a t  Tatoosh Island. The regions of lowest. pressure were in 
southern Arizona, 39.82, a t  Yuiiia, and nearly as low in Man- 
itoba and Saskatchewan. 

sncoln and 0.03 at  Roseburg. The principal excesses were : 
0.05 or 0.08 in NOVB Scotia, on the New Jersey and Carolina 
coasts, Key West., Nashville, Cairo, Lake Ontario, and from 
Missunri northwestwn.rd to Nevada. Idaho, and Oregon ; this 
lat,ter region constituted R decided ridge of high pressnr9, in 
which excesses of from 0.06 to 0.13 occurred, and divided 
the low pressure of the Gulf of Clalifornia froni that of Brit- 
ish America. 

As cciiiiparecl with the preceding month of June the pres- 
siires reduced to sea level show no appreciable change 
throughout the Atlantic States, Nova Scotift, and New Bruns- 
wick. There was B decided rise in the region of the ridge 
ahove mentioned, viz, fronr Kansas and New Mexico to Ore- 
gon, British Columbia, Saskatchewan, and Manitoba, over all 
of which region the rise was over 0.05, amounting in the 
niarimuni to 0.15 in Colorado, 0.13 in Wyoming, and 0.12 in 

The normal distribution of atniospheric pressure and nor- Assiniboia. 
mal resultant wind direction for the month of July were1 DIURNAL VARIATION 8. 
approxima~ly shown on C h r t  br of the h V I E W  for July, 
1893, 88 computed hY Prof- 5- A. HaZen, and are not now shown by the hourly means given in Table VI. 
reproduced. As compared with the normal for July, the1 
mean pressure for the current month was above the normal ! 
throughout the United States, except a deficit of 0.01 a t  Pen- 

The systematic periodic diurnal variations of pressure are 

AREAR OF HIGH AWD LOW PRESSURE. 

The following sections give some details as to the phe- 
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nomena attending the individual areas of high and low pres- 
mure. The storm warnings officially issued either by the. 
Weather Bureau through the general forecast official a t  Wash 
ington, or by the respective local forecast officials, are enunier- 
ated in connection with the respective areas of disturbance. 

MOVEMENTS O F  CENTERS. 

The following table shows the date and location of the 
center a t  the beginning and ending of each area of high or 
low pressure that has appeared on the U. S. Weather Maps 
during the month, together with the average daily and hourly 
velocities. The monthly averages will differ according as 
we consider each path as a distinct unit, or give equal weight 
to each day of observation; in the first case the nionthly 
average is taken by paths, in the latter case by days. 

dlovtments of centers of arccrs of high and low preasrire. 
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HIQR AREAS. 

During July the so-called tropical areas of high pressure 
reach their extreme northern positions, and the general circu- 
lation of the atmosphere in the Northern Hemisphere is so 
much affected by the solar heat that the descending currents 
of the upper atmosphere, in so far as they flow toward t.lie 
North Pole, reach the earth’s surface far to the north. The 
circulation over the area covered by the Daily Weather Map 
of the United States is now vertical rather than horizontal, 
and this does not cause the great barometric variations froni 
the areas of high to the areas of low pressure that occur in 
winter time, when the sun is far to the south. In accordance 
with general experience the current month has shown niany 
areas of slight barometric elevations and depressions, hut 
noneof unusual intensity. So far as can be judged by the 
limited region covered by our daily m a p ,  both high and low 
areas have an eastward movement froin the Pacific to the At- 
lantic. The first portion of their path is toward the sonth- 
east, the latter portion toward tlie northeast, as though they 
were at. first controlled by an ailticyclonic movenient around 
the high area of the Pacific Ocean and afterwards by the an- 
ticyclonic movement around the high area of the Atlantic 
Ocean, or as if they were wholly controlled by a cyclonic 
movement about a general depression central over British 
America. The low areas frequently appear on our maps al- 

most simultaneously in British Columbia and Arizona. The 
northern area moves eastward more rapidly than the southern, 
ancl a high area then appears moving southeastward over the 
Pacific States and Rocky Mountain plateau, until finally its 
nort.herly winds push south toward Texas; as these winds 
lift. up the air of the wa.rnier southerly winds that they en- 
counter, there are produced local rains ancl sometimes local 
t,hunclerstornis alia tornadoes in long helts, representing a 
series of individual disturbances caused by the uplifted mois- 
t.ure. Again, after the iiorthern area of low pressure has 
moved eastward to tlie St. Lawrence Valley, an area of high 
pressure is apt t.o move southward apparently from the region 
of Hudson Bay, bringing cold weather to the Middle States 
and New England. 

Finally, in a few cases a loa pressure has developed in the 
Gulf States apparently in sympathy with, if not an offshoot 
from, the low pressure of the Gulf of California; as this 
moves eastward an area of high pressure is apt to encroach 
upon the Middle States a d  New England from the Atlantic 
Oceau, bringing cool northeast winds to some portion of the 
Atlantic coast, and out of this condition severe storms may 
develop in later months of the year, but are not so likely to 
occur in July. Although the areas of high and low pressure, 
when they first appenr on our Pacific coast, oftentimes appear 
to have the character of simple waves of pressure due to pres- 
sure changes in the upper atmosphere, yet their subsequent 
motions show that they have a mixed character, combining 
the wave of pressure with the actual movement of translation 
of masses of air on a large scale, o,nd that the vertical coni- 
powiit of niotioii is quite as important as the horizontal 
movement. 

I.-@n the lst., a. m., an area of high pressure extended from 
British Columbia. southeast to Texas, its center being appar- 
ent.ly in westsrn hIontana ; the northern portion moved more 
rapidly eastward, wit,h rising hnrometer and falling tenipera- 
ture; on the 3d, a. m., no center of. highest pressure can be 
located, but. the barometer continued above the normal for 
several days on the north Pacific coa.st, Rocky Mountain pla- 
teau, in Assiniboia, and Manitoba. By the 5th, a. ni., pres- 
sure had fallen, leaving the central highest in Kansas, and by 
the Cith, a. ni., an inflow from the north over Manitoba had 
occurred. On the Sth, a. m., pressure was highest in Iowa, 
and by the Sth, a. ni., in the Ohio Valley; 9th, a. ni., in Ohio; 
loth, a. 111.. in Pennsylvania; l l th ,  a. in., in northern Georgia; 
12th and 13th, a. ni., in South Carolina; after which this area 
merged into tlie pernia.nent- high off the south Atlantic coast. 
11.-On the 6th, a. in., pressure rose on the coasts of Oregon 

and Wadiington and continued high until the 8th, a. m., 
while low No. VI nioved soatheastward into Alberta. By the 
lOt.h, a. ni., this low area having passed entirely east of the 
Rocky hfountains the high pressnre, with cool northerly 
winds, prevailed in Washington a1d Oregon, and by the E t h ,  
R. ni., the highest pressure had passed over the Rocky Moun- 
tains into Alberta. A t  this time high area No. I was central 
in the south At1ant;ic States and a low pressure, No. IS, was 
retreating northeastward over Lake Superior, leaving a slight 
rlepression estendiiig from that region southwest to Colorado. 
This depression was rapidly filled up by the inflow of air 
from the northwest. a.nd the center of high No. I1 moved 
3out,heastward, reaching South Dakota by the 13th, a. m., 
while tlie center of high Xo. I remained nearly stationary. 
Thus, a ridge of high pressure WRS formed from British Col- 
tiiii1k-i t.0 Florida, which, on the 14th, a. m., was central 
in Nel>raska and which divided the low pressure in Ontario 
and Quebec from that on the Pacific coast. The differences 
of pressure were but one or two tenths of an inch and the 
gradient.8 exceedingly slight ; such areas of high pressure are 
npparently due to tlie general circulation of the atniosphere, 
nnd especially to the vertical component of the descending 
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air which is so slight as to allow of the formation of very 
low temperatures in the atmosphere a t  a comparatively sniall 
distance above the earth’s surface. 

On the 6th and 7th of the current month, a similar area of 
high pressure over Europe was esplored by the asceiit of the 
small balloon named the “ CJirrus.” froni Berlin, and t,et~ili~rii,- 
tures of 4 0 °  to -55O C. ( -5S0 to -6SO F. ) were observed at 
an altitude of 14,000 to 17,000 meters (45,933 to 55.7i4 feet,). 
These temperatures show that the air was colder nt great alti- 
tudes than is required by the laws of hydrostatic equilibrium 
and that, therefore, a condition of unstable equilibrium es- 
isted, such that during the nighttime a.iiil early iiiuriiiiig 
hours the descending air continually retained its tendency to 
descend, since the dynamic warming due to compression was 
counterbalanced by the cooliiig due to rdiation and mistnre. 
The irregularity of t.he horizontal niovenieiit of the air above 
the central portion of the region of high pressure aiid the 
siniultaneous presence of layers nioving in several directions 
are shown not only by the n1ovenient.s of the balloon just re- 
ferred to, but by the changes in the shapes of the contours of 
the isobars in the region of the central high pressure. In 
the case of our present high area No. 11, on the niorning 
of July 14, the isobar of 30.20 estended froni ceiitrnl Mis- 
souri and Iowa westward to northern Colorado, but Ijy July 
15th, a. ni., it was restricted to t.he fornier States, the celltrid 
highest pressure being in Missouri. By t.he lrjth, a. in.. this 
area of high pressure had unit,ed with high No. I, while i1rea.s 
of low pressure had developed in Arizona mid in dlbertn. 

111.-The pressure increased on the Atlantic coa.st froin t.he 

central in northern New York, having nppnrentlp iiioved 
southwestward over Labrador and Newfoundland in t.he rear 
of low No. IS. By the l i th ,  a. in.. the highest pressure \v:m 
off Cape Cod, but this WRS clue to the westward mowriieiit, of 
isobars from the Atlantic. Pressure cont.inued high (-iff the 
middle Atlantic coast during the 18th, with northeii.sterlp 
winds as far south as South Carolina, niid by the 19th, a. in., 
pressure was highest in the south Atlantic and Gnlf St.ates: 
and so continued until the 30th. 

IV.-On the l(it.li, a. in., pressure was high on the coast of 
Oregon, and hy the lSth, a. m., an area of high pressure had 
extended east and south over the Rocky BIountain pla.t.e:tu 
region, being central in northern Idaho. By the 19th, a. n~., 
this ridge had extended sonthwa.rd to New Mexico and 1iort.h- 
ward to Saskatchewan aiid beyond, the highest pressures I le- 

ing apparently in Assiniboia and Wyoming, respectively. On 
the SOth, a. ni., this ridge extended from Colora.do to hlinne- 
sota, and on the 31st, a. in., froni New Mexico to Lake Supe- 
rior and beyond, probably into northern Lnlmdor, the center 
being appareiitly in Wisconsin. By the 13d, a. ni., Lhore 11:~d 
occurred a slight fall in pressure in the central porticxi of 
this ridge, which was now over Lake Michigan ; but. the gen- 
eral dimensions of the region covered by the i s o h r  of 80.00 
had correspondingly increased, so that the Weather Map pre- 
sents, on the 21st and 23d, two troughs of low pressure, No. S 
on the Atlantic and No. X I  in Ma.nitoba, separated by this grent 
ridge of high pressure. This configuration illustrabes the 
general principle that the prime mover in the formation uf 
high aud low areas is the presence of the high, whose descend- 
ing air flows outward to supply the low areas; in this oat- 
ward flow the air that moves southerly is dense relatively to 
that which it meets, and both by mixing it and by uplifting 
it brings about the forniation of cloud and rain, and a t  first 
local stomis, but afterwards a general cyclonic circulation ; 
the air that flows northward is generally warmer than that 
which it meets and rises above it, but eventually cools and 
feeds other low areas. I n  such cases the so-called storni center 
with cycloiiic winds is a development froni a t.rough or other 
area of low pressure between ridges of high pressure : a spe- 

15th to the 16th, and on the latter dnte a smnll elev n t‘ 1011 \w* 

cial flow of cold, dry air into smie part of this trough, usu- 
ally the western end, starts the conversion of the trough with 
its opposing winds into the oval depression with its circulat- 
iiig winds. By the 33d, a. ni., pressure had generally fallen 
over the United States, and the area of highest pressure was 
coiifiiierl to the lower St.. Lawrence. By the 34th, a. m., it 
had merged into the high pressure that had descended over 
Labrador and Newfonntlland, so that. pressure wa.8 highest at 
Chpr Breton niid St. Johns. 

V.-From t,he 2Sd to the 26th pressure rose off the coast of 
Oregon and \Vnshington apparently in consequence of the 
southensterly iiiovenient of an area of high pressure banking 
Up against the Rocky Mountains from Idaho to Alaska; 
during these days pressure was falling at  Tuma as also, ap- 
parently, in Alberta and Stikine, forming low pressure area 
Nu. SII. By the 27th, a. m., pressure was apparently highest 
in western M’ashington. aft,er which it rapidly fell aiid, by the 
28th, a. in., was highest in Wyoming. Daring the 34th to 
the 27th pressure also rose on the Atlantic coast evidently 
because of the westward inoveiiient of the Atlant,ic area of 
high pressure in response to the development. of the erten- 
Rive low pressure No. 111. By the niorning of the 28th this 
low pressure had begun to disappear ; it had; in fact, formed 
a trough trending northeast, a.nd eouthwst. lietween these two 
areas of high pressure and the inflow descending into i t  11a.d 
heen snfficitmtly ra >id to bring the liighest temperatures of 

in CkdCJrildLl. Kansas, AIissouri, Illinois, Indiana, and north- 
wnrd to 1,al:e Superior ; these high temperabtires, with clear, 
dry weather. sliorvecl that coiitlj t.ions were not favorable to 
t.lie perpetuut.ion of a low area, aiid hy the 39th, a. m., the 
high area KO. V had overspread the region where the trough 
o f  low pressure l i d  esist.ec1 the day before, aiid both the high 
and low arm8 hac1 lost their characteristic pressures. 

VI.-On t.hr 30th pressure was again rising in Oregon and 
Washington while lorn No. SI11 was pmsing over Alberta and 
Assiniboia. Pressure mas highest. of€ the coast. of Washington 
on t,he 31sf, a. xii., Imt tlir further history of this area belongs 

VI1.-On t,he 3C)th. 8.. ni., pressure was rising in the Lake 
region in the rear of a.11 area of low pressure bhat was over 
L:iltrador nnd Ne~vfo~ndlancl, but which was too far beyond 
the limits of our stations to IN included in the previous list 
of low pressures. By the Slst., a. ni., a.n area of high pressure 
\vas a.pparen tly cen t r d  between Lake Superior and James 
Bny, hut it, rapidly spread out and clisappearecl over the Mid- 
dle States. 

LOW AREAS. 
The moiit,li of July has been iiinrked h y  the appearance of 

a nun111vr of ill-defined and minor areas of low prescrure in 
iidclitioii to a few that developed into iinportant storms. It 
is believed that all depressions that are marked “ Low ” on the 
Daily Weikther Map have been included in the following list: 

I.-This niiniher is given to the low area of Arizona and 
the G d f  of California, which has, ns usual for July, been the 
proniineiit feature of this month. The pressure at  Tunia fell 
slowly froiii the 1st to the 3d, and remained low during the 
5th, (ibli, and Sth, while the corresponding low, No. VI, in Brit- 
ish C!olumliia developed and started eastward. After this 
pressure rose at, Tunia, hut was again falling on the l l th,  
reaching a minimum on the 13th. a t  which time low KO. X 
was developing in British Columbia. The minimum occurred 
on the lBth, p. ni., when the low area stretched over Arizona 
and Idaho into northern California, while low No. S was cen- 
tral in Manitoba and Assiniboia. On the 20th pressure was 
again falling at  17uma, reaching a. niinirnuni on the 21st, p. m., 
while low No. X I  passed over British Columbia on the 19th 
into Saskatchewan on the 21st,. On the 25th pressure was 
falling in Yunia, while low No. XI1 was central in Saskatch- 

t,he month t,ci a nuni \ )er of st.ations on the 25th, 36th aod 27th 

to the month of August. 
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ewan. The lowest pressure of the month a t  Yuma occurred 
on the 26th, p. m., a t  which time an extensive depression ex- 
tended thence northeastward into British America, with three 
centers respectively in Arizona, South Dakota, and Manitoba, 
On the 30th pressure was again falling in Sunia, while low 
No. SI11 was central in Assiniboia. The minimum occurred 
on the 31st, p. m., a t  which time low No. SI11 was central in 
Minnesota. 

A general review of the month shows that the low area 04 
Arizona and the Gulf of California develops in corinection 
with a low area to the northward. The latter in a few d a y  
moves eastward, while the former rarely sends off an inde. 
pendent low area, but, so far as can be seen by our dailj 
maps, subsides by filling up or withdrawing to the sonthward 
and only occasionally has some influence in developing a loa 
on the border of Texas; even in this latter case its inflnencc 
is usually indirect, since the first step is the flow of air ow1 
northern Texas and New Mesico from the north and easl 
toward the Gulf of California. The origin of the trough oi 
low pressure whose northern end so often stretches up ove~ 
Arizona seems to consist in the fact  that when the area 01 
high pressure over the Pacific Ocean retires westward, and 
that over the Atlantic retires en.stward, the intervening low 
pressure extends north and south between Alaska and the 
Pacific coast of Mexico, where it joins the equatorial belt of 
low pressure. 

11.-This appeared on tlie lst, a. m., in northern Californis. 
and by the lst, p: m.! stretched as a long oval into northern 
Oregon, after which it disappeared. 

111.-Appeared on the lst, p. m., apparently central near 
the southeast point of Louisiana and moved slowly nort.hward, 
with high winds and heavy rains, disappearing on the fd, 
p. m., in central Mississippi. 

1V.-This was developing on the lst, a. in., north of Mani- 
toba and was probably central on the lst, p. ni., in the eastern 
portion of that State. It moved southea,stward, and on the 
2d, p. m., was near Lake Superior, and on the 3d, p. ni., near 
the mouth of the St. Lawrence. It disappeared on the 5th, 
p. m., over the Straits of Belle Isle. 

V.-Appeared on tlie 3d, a. in., in southeastern Colorado, 
and moving eastward disappeared on the 4th, a. ni., in south- 
eastern Kansas. Heavy rains attended this slight depression, 
evidently due to the inflow of cooler air from the high area 
immediately north of it. 

VI.-On the 5th, p. m., an area of low pressure appeared 
in Alberta which, by the 6th, p. m., had moved sontheastward 
until it was central in northwest Assiniboia. This depres- 
sion continued developing in this region, extending its influ- 
ence to the southward, but by the 8th, p. ni., it had begun to 
fill up without much eastward motion. During the 9t.h and 
10th the depression spread over a large area and then a g h  
gave riee to a trough of low pressure, lmt on the l l th .  1). m., 
it extended northeast, and southwest on the borders of Min- 
nesota and the Dakotas, with corresponding high winds and 
severe local storms. The depression now began to die away ; 
it was central on the 12th, a. in., in upper Michigan, after which 
it disappeared by moving northea,stward beyond our stations, 
while low No. IS developed in Labrador. 

In connection with low area No. VI the following signals 
were ordered : l l th ,  10 p. m., storm southwest for Lake Mich- 
igan, Duluth, and Marquette : l9th, noon, storm sout.hwest, 
Sault Ste. Marie and Lake Huron ; lBth, 9.53 p. in., storni 
northwest, lakes Michigan, Superior, and Hiiron. 

VI1.-On the 4th. pressure fell rather rapidly in Alberta and 
Saskatchewan, but as the Canadian niethods of reducing the 
barometer to sea level differ from those of the United States, 
it is probable that a portion of this fall in the reduced pres- 
sures is only apparent and due to the rise of local tempera- 
ture a t  the eart,h’s surface. I n  general, the temperatiire of 

the mass of atmosphere above us has but a very slight diurnal 
period as compared with that of the air a t  the surface of the 
ground, and this law was recognized by Prof. Ferrel in his 
Meteorological Researches No. I11 in 1881, and in the tables 
of reduction t.0 sea. level that he subsequently prepared for the 
use of the Signal Service. In these tablee the average tem- 
perature of t.he air is supposed to change from day to day as 
the irregular or non-periodic changes of temperature pass over 
the country, but t.he regular periodic changes at the surface of 
t,he enrtli are partially eliminated. If we compare the map of 
the itdi, p. ni., with that of the 5th, p. in., it would seem that, 
while low No. VI remained in Alberta and low No. I V  was a t  
the mout,h of the St.. Lawrence. a third depression started near 
Lake Superior on the 5th ; during that day strong northerly 
winds estended over Manitoba and southward, meeting warm 
southerly winds in Minnesota. I n  this manner low area No. 
VII developed, which was central in Wisconsin on the 5th, 
p. m., and nioved eastward through Upper Michigan into On- 
tario and the St.. Lawrence Valley, where it disappeared on 
t,he 7th. 

VII1.-During t,he 8th a slight depression, wit.h rain, devel- 
oped over the eastern Gulf and south Atlantic States, while 
high area KO. I extended southward, with northeasterly winds, 
into this region. This low pressure may be considered as 
having been maintained hy the latent heat of condensation 
and the action of the sun on the clouds. The area of cloud 
and rain moved slo\vly eastward during the 9th and 10th ; 
t,he 1iaroniet.ric clepression at the center of the trough did not 
exceed one-benth of an inch ; the rainfall increased slightly 
a.8 the distnrbance passed ea.st,ward, varying from 9 or 3 inches 
in Arkansas and Louisiana to 3, 4, and 5 inches in Georgia 
and South Carolina. By the loth, 1). ni., t.he disturbance was 
off the south Atlantic coast, and northbast winds, with fair 
weather, had generally succeeded it. No general cyclonic 
whirl was developed out of this distmbance, hut 1oca.l storms 
were ~~unierous. 

IS.-This appeared on t.he l%h, a. ni., a t  the mouth of the 
Pt. Lawrence, and mas eridently wit.hin the general depression, 
of which low KO. VI represented the southwest extremity. 
Bet.a.een the l l th ,  p. ni., wid 12th, a. ni., pressure fell both 
over Lake Superior and the Bt. Lawrence Valley and became 
lowest north of the St. Lawrence. An area of low pressure 
seems to have moved east\vnrd over soiithern Labrador and 
northern Newfoundland, passing eastward from the latter on 
the l4t11, a. m. 

S.-This depression developed in British Colunibia and Al- 
berta on t,he 14th. By the 15th, p. m., i t  may be located in 
aonthwestern Saskatchewan and by the 16th, . m., in south- 
mi Assiniboia. Its exact location is, as be r ore explained, 
tendered difficult by the uncertainties of reduction of high 
stat,ions t.0 sea level. By the 1it.h, a. ni., this depression had 
axt.ended southward into Colorado, while t,he center was in 
southern Manitoba, and this position was maintained until 
bhe 18th, p. ni., Ily which time high area No. I V  had moved 
3outheastward int.0 the central Rocky Mount;tin plateau re- 
Fiun and the area of low pressure became converted into a 
trough of opposing northerly and southerly wind8, with rain, 
&ending over Colorado, Yelmska, South Dakota, and Min- 
nesota. In  this niaiiner the southern portion of this depres- 
gion was filled up and disappea.red, and t,he northern portion 
iiioved s1o~vl-y eastwrd through Canada. On the 20th this 
portion esteaded southward over New England, followed by 
rapidly rising pressure on it.s western side, and a belt of 
northerly winds prevailed from the Lake region southward bo 
Louisiana in advance of the ridge of high pressure No. IV. 
Low area No. S moved 8outhwa.d during t.he 21st and 92d 
zlong the middle Atlantic coast and disappeared on the 23d, 
i. ni., off Cape Hatteras. 

In connection wit-h low area No. Y the following signals 
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were ordered: 22d, 9.50 a. m., storm northeast from Break I depression in South Dakota was attended with high winds 
water to Woods Holl section. - 1 which were remarkably hot from Texas to Illinois, Wisconsin, 

XI.-On the 18th pressure fell in Washington and British j aiid Minnesota, as also in Arizona; these hot winds continued 
Columbia in connection with the trough stretching southward  during the 27th, but diniinished somewhat 011 the 28th and 
to the Gulf of California; this was followed hy a rise on the '29th ; the sky \vas generally clear and the air dry, only a few 
19th, while the lowest pressure developed in Alherta. By the 1 local rains being reported ; the high temperature must be 
20th, p. m., low pressure extended from Alberta north to , attributed principally to the dynamic heating of the air that 
Athabasca, south to Montana, and east over Assiniboia: a.nd ' flowed down and into the central depression from the high 
by the 21st, p. m., was central in Manitoba. Daring the E d ,  area over the At.lantic States and ocean to the eastward. 
while this depression wm extending eastward, the barometer ~ From the 2Bt.h, a. m., to the %th, a. ni., the central low pres- 
again fell in British Columbia and the map of the 334 ]?. in., , sure gradually filled up and, after stretching as a trough froni 
shows two depressions, Nos. SI ancl X I ,  central, respectively, New Mexico to Lake Superior on the 27th, it had disappeared 
in Manitoba and Alberta. LOW No. SI kept far to the north , by the %th, lea.ving areas of low pressure in Arizona, AsRini- 
of our stations and disappeared on the 25th, p. m., in Lnb- ' Iioia. and at  the nionth of the St. Lawrence as reninanta of 
rador. 

YII.-On the 23d, a. m., pressure wn.8 falling in British I n  connection with low area No. SI1 the following signals. 
Columbia and the mal) of the 23d, p. m., shows that a de- 

, the general depression that had previously existed. 

pression must have exirked in that re;g'lon which, on the 24t,h, 
p. m., was central in Alberta. During the SSth, this depres- 
sion stretched rapidly southward along the entire eastern 
Rocky Mouiitain slope a.nd the Missouri Valley, and on the 
36th, p. ni., was central in Saskatchewan, while high pres- 
sure (30.20), No. V, was off the coast of Oregon and R similar 
high pressure was off the Carolina coast. By the 26th, a. 111.. 
this general depression had divided into three cyclonic 
regions, respectively, in Manitoha, South Dakota, and Arizoua, 
of which the latter was the least perfect.1-j developed and has 
already been mentioned under 1fJW No. I. The principal 

were ordered : %th, 10 p. ni., storm southeast, lakes%uf&or 
and Michigan ; 26th, 10 a. ni., storni sout.heast, Sault Rte. 
Marie and Lake Huron ; Scith, 10 1). m., storm southeast, con- 
tinue on lakes Superior and Michigan. 

SUI.-This number is given to the depression in Assini- 
hoia just referred to as n remnant of low No. YII. By the 
29th, p. ni., pressure had generally fFllen in Alberta and 
Assinihoia, and the depression continued to develop during 
the 30th and 31st moving, a t  the sanie time, slowly south- 
eastward while the bmometer also fell a t  Puma, so that on 
the 31st, p. m., depressions were central in Minnesota and 
Arizona, Imt without well-marked cyclonic winds. 

i s  compared with Julie, the n o h a 1  pre&ures for July are 
higher throughout the United States, hut lower throughout 
the BritiHh provinces, Greenland, Alaska, ancl the Arctic re- 
gions and nearly all of Asia ; the pressures are higher in the 
Aleutian Islands, t.he United States, Mesico, aiid the north- 
ern central portion of Siberia. During this month the dim- 
inution of pressure that, has heen going on in the Arctic 
regions ceases and soon hacomes converted into a rise, indi- 
cating a change from summer to winter conditions. 

The iiornial zone of maximum frequency of t,racbs of cen- 
ters of low pressure during the month of July 1~a.sses from 
the southern part of the China Sea., near Borneo, northeast- 
ward along the coast of China and Corea over the Japan Sea, 
the Island of Jesso, south of Kamchtka into Bering Sen.. 
thence east and southeast into British C!olumbia and eastward 
over Lake Superior and Newfoundland, thence east-northeast- 

movement ofVcycloiiic centers .are an index to the general cir- 
culation of the atmosphere we should conclude that this is 
nearly uniform from month to month. 

The normal rate of progress of storm ceiiters during July 
is 36 miles per hour in the United States; 19 in the North 
Atlantic Ocean; 17 in Europe; SO in the China and Japan 
seas ; 23 in Bering Sea : the average for storins moving east- 
erly is 31 iniles per hour; the average of stornis near the 
tropics nioviiig westerly is given as 93 niiles per hour. 

NORTH ATLANTIC STORMS. 

The follow 
low pressure 
during ,July, 

.ing paragraphs give some account of the areas of 
a d  ebroiig minds on the North Atlantic Ocean 
1894. Daily charts are compiled at  the Weather 

Bureaii showing the atmospheric conditions over the United 
States, Europe, and the Atlantic Ocean, as nearly as practic- 
able a t  Greenwich noon, aiid afford a hasis for approximating 


